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At the conclusion of this session, the participant  
will be able to accomplish the following: 
 
 Describe the major challenges to provision of pre-
hospital care  
 
 Discuss the patterns of injury seen after hurricanes 
and tornadoes, including appropriate initial 
management 
 
 Review appropriate emergency risk communication 
messages and the importance of data collection to 
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requirements, all presenters must disclose any 
financial or other associations with the manufacturers 
of commercial products, suppliers of commercial 
services, or commercial supporters as well as any 
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presenters for this presentation do not have financial 
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commercial products, suppliers of commercial 
services, or commercial supporters. This 
presentation does not involve the unlabeled use of a 
product or products under investigational use. There 






CME:  The Centers for Disease Control and Prevention is accredited by the Accreditation Council for Continuing Medical  
Education (ACCME®) to provide continuing medical education for physicians. The Centers for Disease Control and  
Prevention designates this electronic conference/web-on-demand educational activity for a maximum of 1 AMA PRA  
Category 1 Credit™. Physicians should only claim credit commensurate with the extent of their participation in the  
activity. Non-physicians will receive a certificate of participation. 
 
CNE:  The Centers for Disease Control and Prevention is accredited as a provider of Continuing Nursing Education by the  
American Nurses Credentialing Center's Commission on Accreditation.  This activity provides 1 contact hour. 
 
CEU:  The CDC has been approved as an Authorized Provider by the International Association for Continuing Education  
and Training (IACET), 1760 Old Meadow Road, Suite 500, McLean, VA 22102. The CDC is authorized by IACET to offer 1  
ANSI/IACET CEU for this program. 
 
CECH:  Sponsored by the Centers for Disease Control and Prevention, a designated provider of  continuing education  
contact hours (CECH) in health education by the National Commission for Health Education Credentialing, Inc. This  
program is designed for Certified Health Education Specialists (CHES) to receive up to 1 Category I CECH in health  
education. CDC provider number GA0082. 
 
CPE:         The Centers for Disease Control and Prevention is accredited by the Accreditation Council for  
Pharmacy Education as a provider of continuing pharmacy education. This program is a designated  
event for pharmacists to receive 1 Contact Hour in pharmacy education. The Universal Activity Number 
is 0387-0000-13-101-L04-P and enduring 0387-0000-13-101-H04-P. Course Category: This activity has  
been designated as knowledge based. 
 
AAVSB/RACE:  This program was reviewed and approved by the AAVSB RACE program for 1.2 hours of continuing 
education in the jurisdictions which recognize AAVSB RACE approval.  Please contact the AAVSB Race Program at 
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Nature’s Wind & Rain: 
Injuries from Hurricanes 
John H. Armstrong, MD, FACS 
Surgeon General & Secretary 
Florida Department of Health 
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Objectives 
• Describe injury epidemiology associated 
with hurricanes 
 
• Discuss management of public health 
issues associated with hurricanes 
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Hurricane mechanics 
• Wind speed 
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Hurricane Charley deaths, 2004 
12 
MMWR, September 17, 2004, 53(36), 835-837 
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Hurricane Katrina 2005 
13 
MMWR, March 10, 2006, 55(09), 239-242  
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Fayard, Disaster Med Public Health Preparedness, 2009;3:201-209 
14 JHA, Hurricane injuries, COCA July 11 2013 
213 deaths, 2004-5 
15 
Ragan, Am J Forensic Med Path, 2008;29 
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FL hurricane deaths, 2004-5 
• 76% male 
• 79% > 40 years old 
• 49% trauma, 21% non-accidental 
16 
Ragan, Am J Forensic Med Path, 2008;29 
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Fayard, Disaster Med Public Health Preparedness, 2009;3:201-209 
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Consequences 
18 
Storm   Deaths  Cost ($B) 
Shultz, Epidemiol Rev, 2005;27:21-35 
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Hazards during the storm 
• Structural collapse 
• Wind-borne debris 
• Falling trees 
• Downed power lines 
19 
Shultz, Epidemiol Rev, 2005;27:21-35 
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Hazards after the storm 
• Flooded roads 
• Exposed utilities 
• Insects & animals 
• Potable water 
• Carbon monoxide poisoning 
20 
Shultz, Epidemiol Rev, 2005;27:21-35 
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Public health consequences  
• Mortality 
• Water, food shortages 
• Environmental hazards 
• Loss of electrical power 
• Damaged infrastructure 
 
• Displaced population 
– Loss of homes 
– Loss of livelihoods 
– Loss of education 
infrastructure 
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Health challenges 
• Traumatic injury 
• Heat injury 
• Mosquitoes 
• Exacerbations of chronic disease 
• Psychosocial effects 
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Hurricane Wilma 2004 
23 
Kite-Powell,  Adv Dis Surv, 2007;2:157 
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Hurricane injuries 
• Lacerations 
• Puncture wounds 
• Blunt trauma 
24 
Shultz, Epidemiol Rev, 2005;27:21-35 
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Wound care 
• Irrigate & debride, wet-to-dry gauze dressing 
 
• Avoid primary closure 
 
• Check tetanus status 
 
• No antibiotics 
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MMWR, July 22, 2005, 54(28); 697-700 
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27 
MMWR, July 22, 2005, 54(28); 697-700 
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ED volume, 3 FL hurricanes 2004 
28 
Platz, J Emer Med, 2007; 33(1):39-46 
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Risk communication 
• Carbon monoxide poisoning      
• Heat exhaustion     
• Prevent illness     
• Hazards of flood waters      
• Avoid personal injury     













• Regular health maintenance 
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Summary 
• Traumatic injuries are most relevant in 
storm recovery 
 
• Risk communication is essential during all 
storm phases to mitigate injury 
 
 
The findings and conclusions in this report are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention. 
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Tornado Injuries —  
Prevention and Response 
 
  
National Center for Injury Prevention and Control 
Division of  Unintentional Injury Prevention 










































Intense U.S. Tornados and Deaths 
Ground-based  radar 
warning  initiated 
Primary Prevention  
 Avoid exposure 
 Get underground 
 Storm Shelter 
 Basement 
 Last resort  
 Lowest, windowless interior room in sturdy building  






























Permanent Home Mobile Home













Permanent Home Mobile Home
Federal Tornado 
Shelter Act 
 (Mobile Home 
Parks) 
Clinical Care 
 Bystander assistance 
 Extrication  
 Basic first aid 
 EMS stabilization and triage 
 Severe injuries to a trauma center 
 Minor injuries to a non-trauma center 









Common Injuries Presenting to ED 
(St. Michael Hospital, Oklahoma City) 
 Wounds (48%) 
 Abrasions 
 Head injury (18%) 
 Closed 
 Strains / sprains (12%) 
 Fractures/ dislocation (12%) 
 Abdominal trauma (6%) 
 Chest trauma (3%) 
 Spinal cord injury (<1%) 
May et al, Impact of a Tornado on a Community Hospital, JAOA, 102(4), 225-228 
Emergency Department Clinical Care 
(St. Michael Hospital, Oklahoma City) 
 Radiologic  (47%) 
 X-ray (40%) 
 CT (7%) 
 Wound Care (27%) 
 General (20%) 
 Sutures (6%) 
 Cultures <1% 
 Resuscitative efforts (20%) 
 IV access (12%) 
 Intubation (3%) 
 Fracture care (5%) 
 
May et al, Impact of a Tornado on a Community Hospital, JAOA, 102(4), 225-228 
Tornado Wound Infections 
 Environmental source (soil) 
 Aerobic gram negative bacilli (multiple species) 
 Clostridium perfringens 
 Fungal (cutaneous mucormycosis in Joplin, MO) 






Emergency Department Operating Room  
Crush Syndrome / Rhabdomyolysis   
Hours of 
ischemia 
2 4 6 
Crush Injury Treatment 
 Prehospital (>4 hours)  
• IV fluids  
• Remove crush object 
 Hospital  
 Continue IV fluids 
 Diuretics (i.e. mannitol)  
 Assess for compartment syndrome 
Surveillance 
FEMA Disaster Recovery Assistance Files 
For more information please contact Centers for Disease Control and 
Prevention 
1600 Clifton Road NE, Atlanta, GA 30333 
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 
E-mail: cdcinfo@cdc.gov  Web: www.cdc.gov 
The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention. 
Thank you  
National Center for Injury Prevention and Control 
Division of  Unintentional Injury Prevention 
David Sugerman 
ggi4@cdc.gov 
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Continuing Education Credit/Contact Hours  




    Continuing Education guidelines require that the attendance of all who 
participate in COCA Conference Calls be properly documented. All 
Continuing Education credits/contact hours (CME, CNE, CEU, CECH, 
and ACPE) for COCA Conference Calls are issued online through the 
CDC Training & Continuing Education Online system. 
http://www.cdc.gov/TCEOnline/  
     Those who participate in the COCA Conference Calls and who wish to 
receive CE credit/contact hours and will complete the online evaluation by 
August 12, 2013 will use the course code EC1648. Those who wish to 
receive CE credits/contact hours and will complete the online evaluation 
between August 13, 2013 and July 10, 2014 will use course code 
WD1648. CE certificates can be printed immediately upon completion of 
your online evaluation. A cumulative transcript of all CDC/ATSDR CE’s 
obtained through the CDC Training & Continuing Education Online 




Thank you for joining! 
Please email us questions at 
coca@cdc.gov   
http://emergency.cdc.gov/coca  
 
Upcoming COCA Call 
 









Join Us on Facebook 
 CDC Facebook page for 
Health Partners! “Like” our 
page today to receive COCA 
updates, guidance, and 
situational awareness about 
preparing for and responding 
to public health emergencies.  
 
 
 
 
 http://www.facebook.com/CDCHealthPartnersOutreach 
